Muscarinic-stimulated norepinephrine release and phosphoinositide hydrolysis in PC12 cells are independent events.
This laboratory has reported recently that muscarinic receptor-stimulated release of norepinephrine from pheochromocytoma (PC12) cells is dependent upon an influx of Ca2+ through a Ca2+ channel that is regulated by a pertussis toxin-sensitive GTP-binding protein (G-protein) (Inoue, K., and Kenimer J. G. (1988) J. Biol. Chem. 263, 8157-8161). In the present study, we have examined the role of phosphoinositide hydrolysis in this mechanism. The muscarinic agonist methacholine was shown to stimulate phosphoinositide hydrolysis by a mechanism that was sensitive to pertussis toxin inhibition. When assayed in the absence of Ca2+, muscarinic-stimulated norepinephrine release but not phosphoinositide hydrolysis was blocked. Conversely, muscarinic-stimulated phosphoinositide hydrolysis but not norepinephrine release was blocked in cells preincubated with phorbol 12,13-dibutyrate. In contrast to several previous hypotheses that suggested that muscarinic-stimulated neurotransmitter release is dependent upon phosphoinositide hydrolysis, our results suggest that these two muscarinic-stimulated processes are independent events in PC12 cells. Inhibition studies with muscarinic receptor subtype-specific antagonists suggest that norepinephrine release is regulated by an M2 subtype muscarinic receptor and that phosphoinositide hydrolysis is regulated by an M3 subtype muscarinic receptor.